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ABSTRACT 

Background: Development of oesophageal varices is a major complication that may occur in up to 90% of 
cirrhotic patients. The endoscopic screening is an invasive procedure. This is why the selection of patients with 
large oesophageal varices at high risk for bleeding has become an issue of growing importance. In this respect, 
several clinical, biochemical, ultrasonographic and elastrogarphic (transient elastography-TE) methods have 
been proposed (and some of them validated) as noninvasive alternatives to endoscopy. 

Objectives: It was to evaluate transient elastography by fibroscan in the prediction and determination of the 
grade of esophageal varices in cirrhotic patients due to chronic hepatitis c virus (HCV) infection with or 
without bilharziasis. 

Patients and Methods: Sixty Egyptian patients with body mass index (BMI) <35, no history of: upper gastro- 
intestinal tract (GIT) bleeding, hepatocellular carcinoma, moderate and tense ascites or any other cause of liver 
cirrhosis. The patients were divided into two groups: Group I included thirty patients with liver cirrhosis due to 
HCV infection only. Group II included thirty patients with liver cirrhosis due to HCV infection associated with 
bilharziasis. The patients were subjected to: 1) Thorough history taking. 2) Detailed clinical examination. 3) 
Laboratory tests. 4) Abdominal ultrasound. 5) Rectal snip for diagnosis of bilharziasis. 6) Upper 
gastrointestinal endoscopy. 7) fibroscan. 

Results: Regarding fibroscan in both groups, the mean values of fibroscan were lower in patients without 
esophageal varices than patients with esophageal varices or with large esophageal varices with statistically 
high significant differences (p<0.01). Regarding fibroscan in group I, the mean values of fibroscan were lower 
in patients without esophageal varices than patients with small esophageal varices with statistically high 
significant differences (p<0.01). But in group II, the mean values of fibroscan were lower in patients without 
esophageal varices than patients with small esophageal varices with statistically non significant differences (p 
> 0.05). In both groups, the mean values of fibroscan were lower in patients with small esophageal varices than 
patients with large esophageal varices with statistically non significant differences (p > 0.05). 

Conclusion: fibroscan is valuable in predicting the presence of esophageal varices and large esophageal 
varices in patients with post HCV liver cirrhosis with or without bilharziasis but couldnot predict the grade of 
esophageal varices. 
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INTRODUCTION 


Cirrhosis is a condition prone to multiple 
complications because of portal hypertension. 
Variceal bleeding is a life threatinig event that has 
an incidence of 5% in Patients with small 
oesophageal varices and up to 15% in those with 
large oesophageal varices. Mortality per bleeding 
episode is around 10%-20% “. Therefore, screening 
for esophageal varices in cirrhotic patients is a 
strong recommendation in all consensus statement 


(transient elastography- TE) methods have been 
proposed (and some of them validated) as 
noninvasive alternatives to endoscopy ®. Transient 
elastography is measured by Fibroscan (Echosens, 
Paris, France), equipped with a probe consisting of 
an ultrasonic transducer inducing vibration that 
cause an elastic shear wave that Propagates through 
the tissue. In the mean time, pulse-echo ultrasonic 
acquisitions are performed to follow the progression 
of the shear wave and measure its velocity, which is 
directly related to tissue stiffness. TE was proved to 


©, The current screening method is endoscopy at 2- 
3 years in patients without oesophageal varices and 
at 1-2 years in those with small varices but this 
approach is invasive. This is why the selection of 
patients with large oesophageal varices at high risk 
for bleeding has become an issue of growing 
importance. In this respect, several clinical, 
biochemical, ultrasonographic and elastrogarphic 


5079 


Received:8/5/2018 
Accepted: 17/5/2018 


be useful in assessing the presence of significant 
fibrosis in patients with chronic hepatitis and in 
suggesting the presence of cirrhosis ®. Many 
studies showed that liver transient elastography 
could predict the presence of oesophageal varices 
with conflicts around detection of its size ®. 


The Role of Fibroscan as a Non-Invasive Predictor for Oesophageal Varices .... 


AIM OF THE WORK 


The aim of this study was to evaluate 
transient elastography by fibroscan as a non- 
invasive technique in the prediction and 
determination of the grade of esophageal varices in 
cirrhotic patients due to chronic hepatitis C virus 
infection with or without bilharziasis. 


PATIENTS AND METHODS 


After approval of ethical committee of Al- 
Azhar school of medicine, this study was conducted 
on sixty Egyptian patients. The patients were divided 
into two groups: Group I included thirty patients 
with liver cirrhosis due to HCV infection only. 
Group II included thirty patients with liver cirrhosis 
due to HCV infection associated with bilharziasis. 


Inclusion criteria: Liver cirrhosis due to 
HCV infection with or without bilharziasis, no 
history of upper GIT bleeding or hepatocellular 
carcinoma and BMI <35. 


Exclusion criteria for the recruited 
patients: Other causes of liver cirrhosis, moderate 
and tense ascites, history of upper GIT bleeding 
and hepatocellular carcinoma. 


Methods: 


After getting a written consent, all the patients 
were subjected to: 1) Thorough history taking, 2) 
detailed clinical examination, 3) laboratory tests: 
Complete blood count, complete liver profile including 
(ALT, AST, prothrombin time, prothrombin 
concentration, total bilirubin, direct bilirubin and 
serum albumin), alpha fetoprotein, HCV Ab, HBs Ag, 
HCV RNA by real time PCR, ANA, ESR. Serum iron, 
serum ferritine, serum ceruloplasmin and serum 
bilharzial antibody titre, 4) Abdominal ultrasound, 5) 
Rectal snip for diagnosis of bilharziasis. 6) Upper 
gastrointestinal endoscopy using Pentax EG-3440 
videoscope system] Classification of oesophageal 
varices (OV) was done according to Bloom et al ©; 
None, small oesophageal varices ( < 5mm) and large 
oesophageal varices ( > 5 mm)] and 7) fibroscan. 


Fibroscan: 


To detect the degree of liver stiffness using 
M probe of 3.5 MHz with depth of measurement 
from 25mm to 65mm. The technique was 
performed by the same gastro-enterologist. 
Measurements were performed on the right lobe of 
the liver through the intercostals spaces on patients 
lying in the dorsal decubitus position with the right 
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arm in maximal abduction. For each patient, the 
obtained elasticity value is the median of several 
measurements (usually 10 with a success rate of at 
least 60% and expressed as kilopascals, kPa) was 
kept as representative of the liver elastic modulus. 


The relation between fibroscan reading in K 
Pascal and the stage of fibrosis was clarified by 
Vizzuti ” as following: FO (0:2.9), F1 (3:5.9), F2 
(6:8.9), F3 (9:16.9) and F4 (17:75). 


Statistical analysis: 


Data were analyzed using IBM© SPSS© Statistics 
version 23 (IBM© Corp., Armonk, NY). Normally 
distributed numerical data were presented as mean and SD 
and categorical data as number and percentage. Between- 
group comparisons of normally distributed numerical data 
was done using the Independent t test. 


RESULTS 


Table (1): Comparison between group I and group 
II regarding fibroscan 


Group I (N=30) | Group II (N=30) | Independent t-test 


Mean + SD p-value 
Fibroscan (KPa) | _37.12+8.92 | 28.76+10.14 | 3.391 | 0.001% 


**P < 0.01: HS 


Group I had a higher mean for fibroscan 
values with a high statistical significant difference 
than group II (p < 0.01). 


Table (2): Correlation between fibroscan and the 
studied parameters in group I. 


PC (%) 
IN 


Fibroscan (KPa) 


0.083 
0.062 


0.034* 


0.035 


0.035* 
0.005** 
0.410 | 0.030* 


Alpha feto protein (ng/dl) 


*P < 0.05: S; **P < 0.01: HS 


0.034 
0.000** 
0.010* 
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Correlation between fibroscan (KPa) and 
the studied parameters in group I revealed that 
there were statistically significant correlations 
between fibroscan and platelet count, prothrombin 
time, international normalized ratio and platelet 
count/spleen diameter ratio (p < 0.05), while there 
were Statistically non-significant correlations 
between fibroscan and the other studied parameters 
in group I (p > 0.05). 


Table (3): Correlation between fibroscan and the 
studied parameters in group II. 


Fibroscan 


Age (years) 

Hb (g/dl) 
BCs (/emm) 

IPLTs (x1043/cmm) 

BIL (T) (mg/dl) 

BIL (d) (mg/dl) 

ALT (U/D) 

AST (U/D 

ALK phos (U/D 

S.ALB (g/dl) 

PT (second) 

PC (%) 


ys) 


PCR (IU/ml) 


Urea (mg/dl) 
Creat (mg/dl) 


Spleen span (mm) 


ratio 





RBCs (x10^6 cell/emm) 

Alpha feto protein (ng/dl) 

Bilharzial titre 

Random blood suger 

Platelet count(x10^3/cmm) /spleen diameter (mm) 


*P < 0.05: S; **P < 0.01: HS 


Correlation between fibroscan and the 
studied parameters in group II revealed that there 
were statistically high significant correlations 
between fibroscan and direct bilirubin, spleen and 
platelet count / spleen diameter ratio (p<0.01). 
Correlation between fibroscan and the studied 
parameters in group II revealed that there were 
significant correlations between fibroscan and 
platelet count, total bilirubin, prothrombin time, 
PC, international normalized ratio (p < 0.05). 
Correlation between fibroscan and the rest of the 


studied parameters in group II revealed that there 
were non-significant correlations (p > 0.05). 


Table (4): Comparison between patients with no 
varices and patients with varices and also between 
patients with no varices and patients with large 
varices regarding fibroscan in both groups. 


Independent 


Fibroscan(KPa) t-test 


(Mean + SD) 


Varices 
t 


p-value 
27.13 £5.53 
47.10 + 4.10 
27.13 £5.53 
38.43 + 8.92 
27.13 £5.53 
45.79 + 12.30 
38.43 + 8.92 
45.79 + 12.30 
19.50 + 4.77 
38.95 + 3.33 
19.50 + 4.77 
28.7 + 10.2 
19.50 + 4.77 
38.07 + 15.46 
28.7 + 10.2 
38.07 + 15.46 


No varices (N=15) 
i =15) 

=15) 

(N=3) 

No varices (N=15) 


11.235 


<0.001** 

12.949 
0.060 
0.008 


Regarding fibroscan in both groups, the 
mean values of fibroscan were lower in patients 
without esophageal varices than patients with 
esophageal varices with statistically high 
significant differences (p<0.01). 
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Group II 


Large varices (N=18) 
**P < 0.01: HS 


Fibroscan 


80 


60 


Sensitivity 


40 


20 


100-Specificity 


Figure (1): Receiver operating characteristics (ROC) 
curve to determine the best cut off value of fibroscan for 
OV (No& OV) in group I. 
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Table (5): Fibroscan cut off value for OV (No& 
OV) in group I 


Fibroscan cut 
off point (KPa) 


AUC 
(95% Cl) 
0.967 
(88.6 — 100) 


Sensitivity 
(95% CI) 


Specificity 
(95% CI) 





Table (6): Fibroscan cut off value for large OV 
Sensitivity 


(No& large OV) in group I. 
Specificity 
85.71 73.91 


Fibroscan cut off 
point 
(KPa) 


AUC 
(95% Cl) 


0.851 
(79.4 — 91.3) 


AUC: Area under the curve, CI: Confidence interval, 
PPV: positive predictive value, NPV: Negative 


predictive value 


e 


Figure (3): Receiver operating characteristics (ROC) 
curve to determine the best cut off value of fibroscan for 
OV (No& OV) in group II. 


Table (7): Fibroscan cut off value for OV (No& 
Sensitivity Specificity 


OV) in group Il. 
Fibroscan cut 
off point (KPa) (95% Cl) (95% CI) 
91.30 71.43 
(86.7 — 98.4) | (65.7 — 82.1) 





Sensitivity 


AUC 
(95% CI) 





0.814 
AUC: Area under the curve, CI: Confidence interval, 


PPV: positive predictive value, NPV: Negative 
predictive value 


Fibroscan 


100 
va 
o 20 40 60 80 100 
100-Specificity 


Figure (4): Receiver operating characteristics (ROC) 
curve to determine the best cut off value of fibroscan for 
large OV (No& large OV) in group II. 


Sensitivity 


93.33 93.33 
(85.4 — 98.3) | (85.4 — 98.3) 





5082 


Table (8): Fibroscan cut off value for large OV 


(No& large OV) in group II. 


Cut off point (KPa) 


AUC 
(95% CI) 


Sensitivity 
(95% CI) 


Specificity 
(95% CI) 





0.760 80.00 65.00 


AUC: Area under the curve, CI: Confidence interval, PPV: 
positive predictive value, NPV: Negative predictive value 


DISCUSSION 


In Egypt the situation is quite worse. Chronic 
hepatitis c virus (HCV) is one of the top five leading 


causes of death in Egypt with a prevalence of 14.7% ®. 


The presence of both HCV and Schistosomiasis 
is of significant concern as patients with coinfections have 
been shown to have higher HCV RNA titers, increased 
histological activity, greater incidence of 
cirrhosis/hepatocellular carcinoma and higher mortality 


rates than patients suffering from single infections ®. 


Contemporarily, liver stiffness measurement 
using FibroScan (EchoSens, Paris, France) was 
generated, which is painless, rapid (done at less than 
five minutes) and easy to perform at the bedside with 
immediate results. It examines a volume of the liver 
that is 100 times bigger than a biopsy sample and is 
therefore far more representative of the hepatic 
parenchyma. FibroScan generates an elastic wave 
using a vibrator applied to the intercostal spaces at the 
level of the right lobe of the liver and measures the 
propagation velocity of the shear wave, which is 


directly related to liver stiffness ®. 


This study was designed to evaluate transient 
elastography (a non-invasive technique), in the 
prediction and determination of the grade of esophageal 
varices in egyptian cirrhotic patients due to chronic 
hepatitis C virus infection with or without bilharziasis. 


After approval of ethical committee of Al-Azhar 
school of medicine, this study was conducted on sixty 
Egyptian patients. An informed consent was obtained 
from all enrolled patients. Patients proved to have other 
chronic liver diseases e.g. hepatitis B virus (HBV) were 
excluded. Furthermore patients with BMI >35, moderate 
and tense ascites, history of upper gastro-intestinal tract 
(GIT) bleeding or hepatocellular carcinoma were also 
excluded. All patients underwent through history taking, 
complete physical examination, body mass index 
estimation, complete liver profile (including ALT, AST, 
prothrombin time and concentration, bilirubin total and 
direct, serum albumin), renal function tests, CBC, IHA 
test for bilharziasis, serum HCV RNA count by PCR, 
HBs Ag, ANA, ESR, serum iron and serum 
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ceruloplasmin. Abdominal ultrasonography, FibroScan 
and upper GIT endoscopy were done. Regarding 
fibroscan, group I had a higher mean (37.12 KPa) with a 
high statistically significant difference than group II 
(28.76 KPa) (table 1) (p < 0.01). This could be explained 
by the effect of the previous exposure to schistosoma on 
fibroscan as this may impair the performance of fibroscan 
especially in F2 and F3 fibrosis stages and this was in 
agree with Esmat et al. "”. 


On the other hand, Reis and Ouma “” and 
Kamal et al. “ reported that there was significant 
increase in the progression rate of fibrosis in chronic 
HCV patients coinfected with Schistosoma compared 
to the HCV monoinfection group. But and Blanton et 
al. “” concluded that schistosomal hepatic affection 
does not alter or interfere with the assessment of 
fibrosis in mixed HCV-schistosomal liver affection. 


These differences may be attributed to several 
factors such as duration of schistosomal infection, 
frequency of exposure to schistosomal infection and 
whether the patient has received treatment or not “”. 


Regarding fibroscan and the studied 
parameters in group I (table 2) revealed that there 
were Statistically significant correlations between 
fibroscan and splenic span, prothrombin time and 
INR. There were statistically significant negative 
correlations between fibroscan and serum albumin, 
prothrombin concentration, platelets count and 
platelets count/spleen diameter ratio. These results 
were in agree with Kim et al. “” 


These findings were mainly attributed due to 
the effect of the advanced fibrosis state that was 
associated with decreased blood supply to the liver, 
decreased liver function and platelets count. 
Moreover increased fibrosis state of the liver leads to 
increase of the portal pressure and subsequently 
increase of the splenic size. These findings was 
explained by Gressner and Weiskirchen “, who 
reported that fibrosis is the common consequence of 
chronic liver injury due to various etiologies, 
subsequently leading from injury to inflammation to 
liver scarring. However, during recent decades of 
intensive experimental research it became evident 
that fibrogenesis is a complex wound-healing process 
that requires the interaction of several cell types that 
become triggered by a broad spectrum of cytokines, 
chemokines, and non peptide mediators including 
reactive oxygen species, lipid mediators, and 
hormones. Progressive fibrosis is linked to 
architectural changes of the liver with increased 
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stiffness favoring portal hypertension with loss of 
functional parenchyma, it may advance to end-stage 
cirrhosis, and it provides a microenvironment that 
predisposes to liver cancer "”. 


The same results were obtained regarding 
correlations of fibroscan and the studied parameters 
in group II (table 3). Kim et al. © mentioned that 
Liver stiffness (LS) values were positively correlated 
to fibrosis stages, ALT, spleen size and age, whereas 
platelet count, albumin and Prothrombin 
concentration were negatively correlated to LS 
values. Regarding fibroscan (KPa) in group I patients 
in this study (table4), the mean value for patients with 
no varices (27.13) was lower than patients with 
varices (47.1) with statistically high significant 
difference (p< 0.01), the mean value for patients with 
no varices (27.13) was lower than patients with small 
varices (38.43) with statistically high significant 
difference (p< 0.01) and the mean value for patients 
with no varices (27.13) was lower than patients with 
large varices (45.79) with statistically high significant 
difference (p< 0.01), and the mean values for patients 
with small esophageal varices (38.43) were lower 
than patients with large esophageal varices (45.79) 
with statistically non significant differences (p> 0.05). 
Regarding fibroscan (KPa) in group II patients in this 
study (table 4), the mean value for patients with no 
varices (19.5) was lower than patients with varices 
(38.95) with statistically high significant difference 
(p< 0.01), the mean value for patients with no varices 
(19.5) was lower than patients with small varices 
(28.7) with statistically non significant difference (p> 
0.05) and the mean value for patients with no varices 
(19.5) was lower than patients with large varices 
(38.07) with statistically high significant difference 
(p< 0.01), and the mean values for patients with small 
esophageal varices (28.7) were lower than patients 
with large esophageal varices (38.07) with 
Statistically non significant differences (p> 
0.05).Regarding fibroscan in group I (table 5 and 
figure 1), at a cut off value 28 KPa for detection of 
OV, the sensitivity was 93.33% and the specificity 
was 93.33% and with positive predictive value of 
93.3% and negative predictive value of 93.33% and 
AUC of 0.967. At cut off value 39.1 KPa for for 
detection of large OV (table 6 and figure 2), the 
sensitivity was 85.71% and the specificity was 
73.91% with positive predictive value of 50% and 
negative predictive value of 94.4% and AUC of 
0.851. 
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In a similar way Saad et al. “® assessed the 


role of LSM in 32 Egyptian patients for OV 
detection. It was found that the mean fibroscan 
value was higher in patients with OV than those 
without OV (49.4 versus 27 kPa; p =0.01). Large 
varices had higher LS than small varices (60.4 
versus 38.4 kPa; p =0.002). At a cutoff of 29.7 kPa 
they were able to predict OV presence while 38.2 
kPa was the point at which presence of large 
varices could be predicted. 


Sharma et al. "” investigated the utility of 


liver stiffness in evaluating OV presence in 200 
consecutive cirrhotic patients. They reported that 
LS > 27.3 kPa had a sensitivity of 91 %, specificity 
of 72 %, PPV of 89 %, NPV of 76 %, and a 
diagnostic accuracy of 86 % in predicting OV. 


Fraquelli et al. ° reported that among 26 
cirrhotic patients underwent diagnostic upper 
endoscopy, 11(42%) had esophageal varices. The 
cutoff values of LS for presence of esophageal 
varices were 19 kPa. Moreover, studies carried out by 
Vizzutti et al. ” performed on 61 patients with HCV- 
related chronic liver disease to detect the presence of 
esophageal varices; 30 of them had esophageal 
varices. At a cut-off value of 17.6 kPa, sensitivity was 
90%, specificity was 43%, 77 % positive predictive 
value and 66 % negative predictive value. Calvaruso 
et al. °” reported that Echosens performed an 
analysis of the data using software that allows 
measurement of stiffness between 1.5 and 150 kPa. It 
was more accurate tool for predicting grade 2 or 
grade 3 OV. OVs were predicted with a cut off value 
of 17 kPa by fibroscan. The corresponding AUROC 
was 0.82. Kazemi et al. °” performed his study on 
165 cirrhotic patients, of which 74 had varices and 47 
had large varices. They reported that for the detection 
of varices, the optimal Fibroscan cutoff was 13.9 kPa, 
with 95% sensitivity, 43% specificity, 57 % positive 
predictive value and 91 % negative predictive value. 
While for detection of large varices, cutoff was 19 
kPa, with 91 % sensitivity, 60% specificity, 48 % 
positive predictive value and 95 % negative 
predictive value. 


Regarding fibroscan in group II, at a cutoff 
value 21 KPa for detection of OV (Table 7 and figure 
3), the sensitivity was 91.3% and the specificity was 
71.43% with positive predictive value of 91.3% and 
negative predictive value of 71.4% and AUC of 0.814. 
At a cutoff value 26.4 KPa for detection of large OV 
(Table 8 and figure 4), the sensitivity was 80% and the 
specificity was 65% with positive predictive value of 
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53.3% and negative predictive value of 86.7% and AUC 
of 0.760. Hassan et al. assessed the role of LS in 65 
Egyptian patients with liver cirrhosis as non invasive 
predictor of esophageal varices. They found that a LS 
cut-off 18.2 kPa was predictive of OVs while 22.4 kPa 
was the predictive point of large varices. They were also 
able to grade OVs: grade I (22.37 + 6.97 kPa), grade II 
(30.99 + 8.80 kPa) and grade II (42.31 + 19.02 kPa). 
The cut off values in group Il (HCV with bilharziasis) 
are near the values detected by Fraquelli et al. : 
Calvaruso et al. °”; Vizzutti et al. , but their studies 
were on HCV patients only. This could be explained by 
Abdel-Rahman et al. °”; Ahmad et al. ° who reported 
that there were no signifcant difference between the 
HCV monoinfected and HCV/schistosomiasis 
coinfected patients in terms of fibrosis staging. Esmat et 
al. “” demonstrated that previous exposure to 
Schistosoma was assumed to impair the performance of 
fibroscan, especially in F2 and F3 fibrosis stages. 
However, other studies showed a lack of enhancement 
of this pathology in schistosomal patients. This may be 
attributed to several factors such as duration of 
schistosomal infection, frequency of exposure to 
schistosomal infection and whether the patient has 
received treatment “®. 


CONCLUSION 


Liver stiffness measurement by fibroscan is 
valuable in predicting the presence of esophageal 
varices and large esophageal varices in patients with 
post HCV liver cirrhosis with or without bilharziasis 
and may help to select patients for endoscopic 
screening. Fibroscan couldnot predict the grade of 
esophageal varices. 
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